.01/11/2004 



17:04 55302701 



ADVOKATF I RMAET HARRI 



SIDE 01/13 



RECEIVED 
CENTRAL FAX CENTER 

Bergen. Norway Commissioner for Patents MfiW () 1 OpftA 

I November 2004 P.O. Box 1450 ' LUU ^ 

Alexandria. VA 22313-1450 

USA 



L0 

c 

0 



ONSAGERS AS 

Univer$irer$nT. 7 
Pb.6963 5t.OlflV5pW 

0130 osk> 

71t:<+47)23 32 77 00 
Fax:(+47)23 32 77 01 
posT^oriSiigcri.rio 



Ovrrcf: PJ826OPC0O 
Christian Abel 



Yourrcf.: 



m THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application aerial no.: 10/824,492 
Inventor: Petter Muren 

For: Rotor and aircraft passively stable in hover 

Group No.: 

Examiner: 

Attorney docket no.: 116184 

PETITION TO MAKE SPECIAL FOR NEW APPLICATION UNDER 
MPEP §708.02 VIII 



ONSAGF.nS VFST 
Drc<jgS3lim*!riingen 
10-12 

P.B. 120 BG Snrrdviken 
581 2 Bergen 
Tlf:U47) 35 21 05 60 
Fax: 0-47) 55 21 05 61 



ONSAGERS NOftD 
Sondre IbllboddjLiJa 
900«Tromso 
7ir:(lir)77 67 05 00 
hix:(-i47)7/67 0499 
norcltff'onMfj^r^.no 



ONSAGtPS Ltd. 
Charles House 
5 Regent Stre<?r 
London 5W1Y1LR 
UK 
Tfil: 

+44 (0) 20 78 39 74 07 

Fait: 

+44 {0) 20 78 30 04 46 



Sir: 

1 . The applicant hereby petitions to make this application, which has not received any 
examination by the examiner, special. 

2. Claims - All claims in the application are directed to a single invention 

3. Search - An Interaational-type Search Report, and an International Search Report 
have been prepared by the Swedish Patent Office (copies of which are attached 
hereto), the searches were performed in classes: IPC? B64C . In addition, the 
applicant has conducted a free text search in the USPTO database, the results of which 
(including copies of references) have been previously submitted in an Information 
Disclosure Statement (attached hereto). In addition to the copies previously submitted 
with the IDS, a copy of US 5639215, from the ISR, is enclosed herewith ( and should 
be considered as a SUPPLEMENTAL INFORMATION DISCLOSURE. 



4. The reference US6659395 is considered to represent the closest prior art 
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5. Detailed discussion of the prior art 

US patent 6659395 to Rehkemper is believed to represent the closest prior art. The 
other references cited disclose the general state of the art, are not particularly relevant 
with respect to the present invention. None of these references disclose a rotor system 
wherein the rotating plane of the rotor is tiltable with respect to a reference plane, and 
whereby at least part of the rotor has a fixed pitch angle with respect to the rotating 
plane, and at least another part of the rotor that has a fixed pitch with respect to the 
reference plane. 

Regarding US 6659395, 

This patent uses the word propeller or mam propeller instead of rotor, also when it 
refers to helicopters. This reference discloses a helicopter utilizing different kinds of 
rings or safety arcs attached to the tip of the propeller blades. It relies on gyroscopic 
forces to change the pitch of the whole propeller to secure stability, much like ordinary 
2-blade rotors with large stabilizer bars. The purpose of the safety arcs, apart from 
making the propeller safer is described to be: When the main propeller rotates, if the 
main propeller begins to pitch (tilt about the longitudinal axis of the blades), the safety 
arcs will begin to move of the horizontal plane. The weight of the safety arcs however, 
create a gyroscopic effect causing the main propeller to level out by pivoting the 
blades about a pivot pin with a pivot axis parallel to the blades. This ensures that the 
propeller remains in, or returns to, a horizontal level. 

In this helicopter, the propeller blades extend outwards from the shaft in a horizontal 
plane without any coring, and the blades are free to pivot in a way that changes the 
pitch along the whole propeller without any twisting or bending of the blades. Thus, 
the helicopter from this reference does not contain a rotor system wherein the rotating 
plane of the rotor is tiltable with respect to a reference plane, and whereby at least part 
of the rotor has a fixed pitch angle with respect to the rotating plane, and at least 
another part of the rotor that has a fixed pitch with respect to the reference plane, as is 
the case from the invention in the present application. 

Applicant therefore respectfully requests this application be granted Special Status. 
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Please charge the petition fee of $130, and any and all other necessary fees during the 
pendancy of this application to deposit account 501 898 . 



Respectfully Submitted, 
ONSAGERS AS 



Christian D. Abel 
Reg no. 43,455 
CusL No. 29078 



Certification of Facsimile Transmission 
and statement under 37 CFR 1.8(b)(3) 

I hereby certify that the above-identified papers are 
being facsimile transmitted to the Patent and 
Trademark Office at 



(703) 872-9305 on the date shown below: 
Date: 



g^A'yjuo on uic osvo 5 

c: 



I further hereby attest that I have p 
knowledge that the papers-have J; 
thisc 




tsmitted on 
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INTERNATIONAL SEARCH REPORT 
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B. FIELDS SEARCHED 
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Documentation searched other tha» xniniraum 
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US 2003132341 Al (GL0MSTAD ET AL), 17 July 2003 

(17.07.2003), page 2, [ 0022]- [0037] ; fig 1A, 2C; 
claims 1-7 



US 5639215 A (YAMAKAWA ET AL), 17 June 1997 

(17.06.1997), colurm 2, line 13 - Hne 37, figure 
4, clalw 1 



No, 



1-4,7-10 



4,6,10 



| '""I Further documents are listed in the continuation of Box C See patent family annex. 
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t ,_ s Qrtl oittlOfttt*. um, adubrttoa or o&er combined tritb eae or marc oftir don 

F" docummt rmbUthtd prior » th« intake**! ton 4*U Itc- btb« oW«i to a xkillcd i» the «t 

3k priority date dumad ar document number of the sane potent fiandly 



Date of the actual completion of the ratemsrtional search 
9 Sept 2004 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box BOSS, S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 03 $6 
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Authorised officer 

Igor Gazdik/EK 
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1 InL 1996, 4 pages. 
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Attorney Agent, or Firm— Baker & Botts. LLP. 

t57] ABSTRACT 

A blade of the rotor la attached to a main rotor shaft, and is 
rotated counterclockwise at a Ma* spaed when viewed from 
above Id the vicinity of the blade tip, a flap having a wing 
shape in section la pivotaUy supported with a binge to as to 
be angntaty diaplaceabic and at the esd a part of the rear end 
of tbe blade is cot oat A Huge Una which Indicates the 
center of the angular dlaptecement of the tiinee: is formed «o 
aatobeparaUdtoa straight line pfttsiryg through tha rotation 
center of the rotor and tho center of gravity of the flap. A 
helicooterratar equipped with flaps is provided in which the 
influence of the centrifugal force acting on the center of 
gravity of a blade can be krgoh/ reduced, and a flap control 
mechanism can be reduced in st2e and weight. 
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FIG. 1 




PAGE 8113* RCVD AT 11/112004 10:05:30 AM [Eastern Standard Time] * SVR:UK>TO€FXRF-1/0 * DNIS:8729306 * CSID:553O2701 * DURATION (mm-ss):03-52 



01/11/2004 17:04 55302701 

US. Patent 



ADVOKATFIRMAET HARRI SIDE 09/13 

Jun. 17, 1997 Sheet 2 of 4 5,<S39,215 



FIG. 2 A 
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FIG.2C 
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12. \ 



FIG. 3 A 



11 



14 




FIG.3B 



13 G 
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FIG. 4 



(PRIOR ART) 
1 
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HELICOPTER ROTOR EQUIPPED WITH 2) Since it is necessary totoerecJC the outp ut p owci of a flap 

FLAPS controi actuator, ft fa dlfjlooit to design a compact ictnatnr 

and a ^onipact hydraulic sy stem. 
BACKGROUND OF THE INVENTION 3) Aoampo^crfthcayeriftjgtdft^wMch isaloogaflap 

1. Rdd Of the Invention 5 thickness dfaeciina csnscs torsion or flapping In (he blade. 

The present invention relates to a helicopter rotor » that there oegg an aegcolastic phenomenon which 
eonicneri wirti fl™ may canta nn unexpected Change in an effective angle of 

VW^T^ n.i-^ a»* atUciofab^etocn^^theaerwJ^pbcoam^ 
z - "wcriptiQii or u» KeiateO Art adversely affects the flight performance, the flight 

A helicopter is generally maneuvered by controlling a to characteristic*, and the vibration level 
pitch angle in a blade root of a main rotor by means of 

actuators, swash pistes, link nxohaniams, and the Hke. SUMMARY OP THE INVENTION 

The helicopter rotor is a high- speed rotatable element. An object to invention ia to pro^^ 
AddWonally the vibration level of (he helicopter rotor is equipped with flaps in which the influence of q centrifugal 
considerably high, so mat a highly accurate mechanism is 15 forco acting on the center of gravity of ft flap ia largely 
required for controlling the pitch angle of a blade. The reduced, and the size and a flap control mechanism can be 
aerodynamic moment gen erated about the feathering axis reduced in size and weight 

over the whole biadejs huge. In order to change the pitch ^ lnvenl j M provides' at, improved helicopter rctar 

^^^SSS^^^ «dTb^™2 <*nppcd with flajTuVv^c* a h^or%e^ppcrt- 
jneehaoisnv a high-power actuator and a high-power 20 ^ ft fl< ^ m angulatiy fflmlaceaWfl manner mielatiofito 
hydraulic mechanism are raqnired. Such retirements result & fflsix^Sere S towein^ccm^^ 



As a countermeasnre against such drawbacks, a method is 
proposed in which a relatively small flap it attached to the 
vicinity of a blade tip where a dynamic pressure is suffi- 



passes through the reunion center of the rotor and the 
center of gravity of flic flap. 
According to the invention, the hinge line it formed sots 
to be parallel to a straight lino passing through the rotation 



vtfh /moll coraol fern. *, thaTa* white marol mcch*. w^^»^^I^««»<^««|*«» 



^"1 Z^, « Mr.S w «aii.l B «MW«>,iiD« m «1411loiulk 11 <ldoe. 

In a prior art helicopter rotor, a large centrifugal force doe not act on the flap, good flight characteristics of the hel/- 

to the high-speed revolution of the rotor acta on the center copter are assured, 
of gravity of a flap. In the vicinity ef the blade tip, for 

example, the centrifugal force has a large value which is BRIEF DBSCRJOFTTDN OF THE DRAWINGS 

about 1,000 times as large « the gravity. M other and farther objects, -feature*, and advantages of the 

FIG, 4 is a partial perspe ctive view shoring art example invention will be more explicit from the following detailed 

of apdor art of hehcopter rotorA blade 1 cf tb* rotor U deseriptioa taken With reference to the drawings wherdiu 

attanbed to & main rotor shaft 2, and rotated at a high speed ' t . , LJ .„ t . J . 1uj atmai «„wi 

in a couiUMelockwise direction when viewed from above, m „JjPl* Jt *JSr V**** 3 *™ ViCW « «nhod> 

th« vicinity of a dp of we blade 1, a flap 3 having & "tag as nwat of the usvciition; 

shape in section is ptvctaHy supparted with a hinge (not 2A-2C show examples of a flap control raccha- 

cbown) so as to he angularly dUsplaceabk and at the enda nixm; 

part of a rear end of the Made 1 is cut out- A huge line 4 FIGS. 3A-3F are partial plan views showing various 

indicating the center of the angular displacement of the examples cf the shape of a flap; and 

binge is set in parallel to the spanwise direction of the blade ^ FIQ. 4 is a partial perspective view showing an esmmple 

L, and crosses a straight Kno L passing through the rotation of a prior art of helicopter rotor. 

center C of the rotor and. the center of gravity O of the flnp. 

at about 2.S degrees. DETAILED DESCRIPTION OF THE 

The centrifugal frnxeCFac^ PREFERS EMBODIMENTS 

of meflapis split into a component force Fl alone the hinge 53 New referring to the drawings, preferred erabodbneota of 

line 4. a conaponent force F2 alone a wing chord direction the invention are described below. 

of the flap 3 in a plane perpendicular to the bdoge line 4> and FIG. 1 is a partia] perspective view showing an embodl- 

a component fares rlone a wing tMcineii direction of the men! of the mventioo. Ablade 11 of the rotor ia attached to 

flap 3. The component farces Fl and F2 are supported by the a main rotor shaft 12, and rotated at a hi gh speed in a 

hinge, but the component force F3 acts as « hinge moment w counterdoctavise direction when viewed from above In me 

about lite hinge tine 4 00 as to angularly displace the flap 3. vicinity of a tip of the blade 1L a flap 13 having n wing shqsc 

In this way. a cenoifbgal force affects a hinge moment of in section is piveeafly supported with a hinge (not shown) >o 

the flap, and the foO owing problems arise: aft to be angularly displaccamc and at the end a part of the 

1) The moment doe to the centrifugal force serves SS re*r end of tho Wade 11 is cot nut. A hinge line 14 indlcsting 

additional load, so that the load conditions for the flap as the center of (be angular <ti£plaoomciJt of tho hinge is formed 

controi roechnni'ro become aygg sgyerc. and it h difficult in parallel to a straight One L which passes through the 

to design a compact mechanism. rotation center C of the rotor and the center of gravity G of 
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3 4 

fee flap. Far example, the hinge Hue 14 forms an angle of la FIG. 3C two flaps are pivontily supported in the 

lilS deareeTwife a Straight line along fee Made vicinity of the blade tip of the blarfe 11 so that they are 

spanwiso direction, independently controlled. Each of flic triage lines 14 is set in 

^centrifunalfcctxCFac^ strajghtjine L P^J 
of the flap act? in parallel to feTbingeKne 14, so that (be * center C of the rotor and fee center of gravity G of the flap, 

hinge moment about the binge line consists of only an ^ pjQ_ jtj, a triangular flop 13 Is pivotally flopported in 

aerodynamic moment. Accordingly, the tringc moment is tkevidriiy of (he blade tip of the blade 11. The hinge line 

lively reduced, which is about V ? tbpea ** much a is (hat ^parallel to fee straight faeL passing trough the 

^^ITS^t^K 10 rotation c^ter C of the rotor and the center of gravity O of 
control mechanism for the flap 13, a control actuator, »M» 1M 
hydraulic system can be reduced in size and weight and oa *' 

compact design can be realized* and additionally good flight in FIG. 3B, a triangular flap 13 is pfvotafly supported In 
characteristics of the helicopter are assured. the vicinity of the blade tip of the blade 11 to as to be 

FIGS* 2A— 2C show examples of the flap driving media- protruded from the rear end cj fee blade ll^ps Mnge line 
nlsmTto FIG. 2A. me flaplT i» pivotally attached to the 15 14 il seta paramo ftestr ^£l£^*^*» 
blade 11 with a hinge 15, and another hinge Ifi is attached rotation center C of the rotor and the center of gravity Gar 
to a lower face of the flap 13- The hinge W la coupled by a the flap. 

pin to a push-pull rod 17 which is driven by an actuator 18. & pj Q 3p me ^ formed so that fee cod face in (he 
Depending on the amount of linear displacement cf the ^ vicjufty cf de blade tip has a smoothly carved shape, and a 
posh-pull rod 17. the angle of the flap 13 is controlled. triangular flsp 13 is pivotally supported so as to be protruded 

FIG. 2B shows an ouunple in which the positioo of (he from tho di«tal end of the blade. The hlngo line W is set iu 
actuator 18 is moved to the inside portie« of me btado where parallel to the straight line L passing through flic rotation 
the centrifugal force is small center C of (he rotor and me center of gravity G of the flap. 

On the other hand, in FIG. 2Q toe flap 13 is pivotally * ^ invention may be embodied in other specific forma 
attached to the blade 11 with a hinge 15. A j*ct 2© is i formed ^ ^ d _ altigK ftom ^ sp^t or essential characteristics 
in a portion of a circumferential face of me flap 13, and a th£feof -^p^fem cn^cd&meots ere therefore to be con. 
pinion 21 which is engaged with the rack. 20 is driven by a ^^^^ ^ respects n» mnatcative and not restrictive, fee 
servo motor 22. P^^^^^^^^Sf « of fee invention bring indicated by fee appended 

servo motor 22, the angle of the flap 13 is controlled. 30 da ^ rato than hy me foregoing description and all 

FIGSw 3A-3F are partial plan views showing various changa which come within (he meaning and fee range of 
examples of the shape of fee flap. In fee example shown in equivalency of the claims are therefore intended to be 
FIG. 3A. in a similar way to that shown in FIG- 1, a flap 13 enmraced therein, 
having a wing shape in section is pivotally supported in ti* What is claimed rr 

vicinity of fee tip of fee blade 11 so as to be anguhnjy 55 ™ " bclj CC pter rotor equipped with flaps in which a 
displaced aud at the «d a part of ^ercar c f ^ feeb^ flap**, angularly 

lib ctrt^tT^Wngehne J4i* 8 ***^*?^2 SsptceaWc manner In'rcS to a blade is disposed, fee 
line L passing through thc rotaOion center C of tho rotor and ccmp dtf z S: 

thn center of gravity G of the flap. irnprovmnenr eompnaj«g> 

In FIG. 3B, a flap 13 is pivotally supported at a middle 40 A hinge line formed in parallel to a straight line which 
position between feeMadc tip and the blade root of fee Wade passes through the rotation center of tho rotor and fee 

U. The hinge line 14 is set in parallel to the straight lice L center of gravity of a respective flap, 

passing through fee rotation center C of fee rotor and the 

center of gravity G of fee flap. * * * * * 
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